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Abbreviated injury scale, 343 
Abductor pollicis longus, accessory, anatomy of, 24-28 
excision of, in osteoarthritis of trapeziometacarpal 
joint, 37-40 
literature review of, 25-28 
muscle strength of, 28-31, 32 
strong pinch grips and, 24, 33, 34-35, 36 
transition phase in arc of circumduction and, 33 
Acetaminophen, in rheumatoid arthritis and 
osteoarthritis, 322 
Acutrak screw, scaphoid fracture repair using, 554, 
560-561, 563, 571-572, 578, 603, 604 
Aesthetics, as factor in digit amputation, 468-469 
Aminopterin, in rheumatoid arthritis, 331 
Amputation(s), and severe injuries of hand, 
epidemiology of, 343-350 
bilateral, major upper limb replantation in, 397-398 
epidemiologic studies of, 347 
level of, as factor in rehabilitation, 473-474 
management of patient for, immediate, 401 
postoperative, 402-403 
preoperative assessment and preparation in, 401- 
403 
revision, achieving maximum function and minimiz- 
ing problems, 457-471 
complications of, 468-470 
conservative management for, 460-461 
decision-making in, 458-460 
digital and hand function as factor in, 458-459 
injury evaluation for, 457-458 
injury variables and, 459 
patient variables and, 459-460 
surgical management in, 461-468 
upper extremity, and management of acute microsur- 
gical treatments, 343-512 
upper limb, categories of, 396 
Analgesics, in rheumatoid arthritis and osteoarthritis, 
322-324 
Anatomy, surgical. See Surgical anatomy. 
Anti-claw splint, after replantation and 
revascularization, 478-479 
Antirheumatic drugs, disease-modifying, combination 
therapy with, 332 
factors influencing selection of, 328-329, 330 


in mild to moderate rheumatoid arthritis, 329-331 
in moderate to severe rheumatoid arthritis, 331-332 
options of, 328 
Arterial anastomosis, in digital replantation, 423-425 
Arterial insufficiency, definition of, 357-358 
[/R-induced, intervention approaches against, in re- 
constructive surgery, 357-369 
no-reflow phenomenon versus, 358-360 
Artery(ies), dorsoradial collateral, 129-131, 132 
dorsoulnar collateral, 129-131 
extensor compartment, fourth and fifth, for carpal 
graft, 651-652 
of thumb, anatomic layout of, and clinical applica- 
tions of, 131-134 
in microsurgical procedures, 136, 137 
palmar aspect, 123-129 
radial collateral, 124, 127 
ulnar collateral, 125-126 
Artery graft, 1,2 intercompartment supraretinacular, 
surgical preparation of, 649-651 
2,3 intercompartment supraretinacular, surgical prepa- 
ration of, 651, 652 
Arthritis, degenerative, of scaphoid-trapezium- 
trapezoid, distal excision of scaphoid in, 691-693 
of thumb, 151-338 
rheumatoid. See Rheumatoid arthritis. 
trapezio-metacarpal. See Trapeziometacarpal joint, arthri- 
tis of. 
triscaphe. See Scaphotrapeziotrapezoid joint, osteoarthritis 
of. 
Arthritis mutilans, 279 
Arthrodesis, in arthritis of trapeziometacarpal joint, 
261-270 
in osteoarthritis of scaphotrapeziotrapezoid joint, 307- 
309 
complications of, 311, 312 
surgical results of, 310-311 
in rheumatoid arthritis of metacarpophalangeal joint, 
283-286 
Arthrography, midcarpal, under fluoroscopy, in 
localized medial triquetral-hamate instability, 87, 88 
of wrist, 713 
Arthroplasty, hematoma, trapeziectomy and, treatment 
of arthritis of trapeziometacarpal joint with, 
237-243 
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Arthroplasty (Continued) 
implant, of metacarpophalangeal joint, 271-273 
ligament reconstruction tendon interposition, for 
basal joint arthritis, 207-221 
capsular incision for, 210 
capsular repair in, 217 
creation of bony channel through metacarpal 
base, 211, 212 
flexor carpi radialis harvest in, 211-213 
incision and superficial dissection of, 209-210 
preoperative evaluation for, 208-209 
rationale for, 207-208 
stabilization of thumb and FCR tendon ten- 
sioning, 213-216 
tissue interposition for, 216-217 
trapezial excision in, 210-211 
wound closure following, 217 
of metacarpophalangeal joint, in rheumatoid arthritis, 


silastic and metallic implant, in arthritis of trapezio- 
metacarpal joint. See Trapeziometacarpal joint, ar- 
thritis of, treatment of. 
Arthroscopy, for evaluation and treatment of scaphoid 
nonunions, 655-662 
for percutaneous fixation of scaphoid, 559, 560 
in disease of trapeziometacarpal joint. See Trapezio- 
metacarpal joint, disease of. 
in fixation of scaphoid fractures, 571, 575-588 
Athlete, scaphoid fractures in, 550 


Basal joint arthritis, ligament reconstruction tendon 

interposition arthroplasty for. See Arthroplasty. 
Beak ligament, 156-159, 160, 165, 170, 171 
Binocular operating microscope, 395 


Biologic agents, in rheumatoid arthritis, 333-335 
Blood, artificial, for replantation, 400 
deoxygenated, no-reflow phenomenon and, 363-364 
heparinized, for replantation, 400 
Blood vessels, and thumb replantation, following 
avulsion amputation, 434-437 
Bone, stimulation of, prosthesis and, 485-486 
Bone fixation, after replantation and revascularization, 
473 
for digital replantation, 421 
Bone graft, cancellous, and Kirschner-wire fixation, in 
scaphoid nonunions, 625-629 
percutaneous, in percutaneous fixation of scaphoid, 
565 
Bone scintigraphy, of scaphoid, 709-713 
Bone shortening, for digital replantation, 421 
in revision amputation, 461-462 
Bowers procedure, 121 
Brace, and rehabilitation, after replantation and 
revascularization, 473-480 
Brain, hand and, 483 


Cantilever bending principle, 152 
Capitate, 1, 3, 7, 8 
ossification of, 4-5 
Capsaicin, in osteoarthritis, 326 
Capsular-ligamentous apparatus, of thumb, 45-46, 47 
Capsulodesis, and fusion, of metacarpophalangeal joint, 
role and implementation of, 255-260 
Carpal boss, 3 
Carpal instability, in scaphoid fracture, 537-538 
Carpal ligament, transverse, 154, 155, 163-164 


“Carpe Bossu,” 3-4 
Carpectomy, proximal row, in nonunions of scaphoid, 
663-669 
Carpometacarpal joint(s), skeletal morphology of, 1, 5 
Cast material, for immobilization of wrist in scaphoid 
fracture, 546-547 
Cast treatment, in scaphoid fractures, 541-546 
Celecoxib, in rheumatoid arthritis and osteoarthritis, 
323-324, 325 
Chondroitin sulfate, in osteoarthritis, 325-326 
Chondromalacia, 6, 8 
Claw hand deformity, 475 
prevention of, 475-476 
Computed tomography, of scaphoid, 713-717, 718-719 
Corticosteroids, in rheumatoid arthritis, 335-336 
intra-articular injections of, in rheumatoid arthritis 
and osteoarthritis, 324-325 
Cross finger flap, 465 
Cyclooxygenase-2 inhibitors, 323-324 
indications for, and side effects of, 325 
Cyclosporine, methotrexate and, in rheumatoid arthritis, 
332 


Deep anterior oblique ligament, 156-159, 160, 165, 170, 
17] 
Devascularizing injuries (major), of upper extremity, age 
as influence on outcome in, 374 
classification schemes of, 382-385 
debridement in, 390 
decision making in, 375-382 
epidemiology of, 372 
expected limb function following, factors related to, 
379-382 
level of injury in, as influence on outcome in, 374 
limb function following, 373-3753 
limb survival following, 372-373, 377-379 
mechanism of injury in, as influence on outcome 
in, 374-375 
morbidity associated with, 385-392 
nerve regeneration following, 374 
operative management in, 388-391 
outcome data on, 372-375 
patient survival following, factors relating to, 
376-377 
postoperative management in, 391-392 
prosthesis rejection following, 375 
prosthetic function following, 381 
psychological factors and, 381 
rehabilitation following, 375, 381 
pain and, 381-382 
treatment of, 371-393 
Digital prostheses, use of, factors attributable to low 
attrition of, 498-499 
Digits, and palm, revascularization of, 411-417 
vascular anatomy of, 411 
middle, amputations of, revision of, 468 
replantation of. See Replantation, digital. 
Dorsal intercarpal ligament, anatomy of, 65-66, 67, 68 
classification of, 67, 70 
for repair in scapholunate dissociation, 71, 72, 73 
function of, 67-69, 70, 71 
types of, 67, 71 
Dorsal intermetacarpal ligament, 154, 161 
Dorsal radiocarpal ligament, anatomy of, 65-66, 67, 68 
classification of, 65-66, 68 
function of, 66-67 
types of, 65, 67 
Dorsal radius grafts, anatomy of, 647-648, 649 








Dorsal trapezio-II metacarpal ligament, 156, 161, 163 
Dorsal trapeziotrapezoid ligament, 156, 161, 163 
Dorsoradial collateral artery, 129-131, 132 
Dorsoradial ligament, 160, 166 

Dorsoulnar collateral artery, 129, 130, 131 
Dorsoulnar flap, 134, 136 

Dynamic crane extension outrigger splint, 476-478 
Dynamic wrist extension splint, 479 


Elbow, immobilization of, in scaphoid fracture, 547-549 
Electrical stimulation, and ultrasound stimulation, for 
scaphoid fractures, 697-701 
current status of, 699 
mechanism of action of, 697-698 
methods and results of, 698-699 
Essex-Lopresti lesion, 98, 119, 120 
clinical case of, 106-107, 108, 109 
Etanercept, in rheumatoid arthritis, 333-334 
Extensor pollicis longus tendon, rerouting of, in 
rheumatoid deformities of metacarpophalangeal 
joint, 283 
rupture of, 276 
tendon transfer in, 276, 277 
Extrinsic minus deformity, 279 


Fibular flap, in upper extremity reconstruction, 448 
Fillet flap, in upper extremity reconstruction, 447, 
448-449 
Finger prosthesis, custom-moulded, 492, 493 
Fingers, arterial anatomy of, 411 
venous anatomy of, 411 
Fingertip, amputation ci, classification of, 458 
avulsion of, and ring avulsion injuries, digital replan- 
tation in, 419-431 
distal replantation of, 428-430 
surgical techniques for, 429-430 
reconstruction of, following revision amputation, 461 
vascular anatomy of, 428-429 
Flexor carpi radialis tendon, osteofibrous tunnel of, 
anatomy of, 62, 63 
Flexor pollicis longus tendon, rupture of, 276-277 
treatment of, 277 
Flexor retinaculum, anatomic relations of, 61-62, 63 
and flexor carpi radialis tunnel, anatomy of, 61-64 
description of, 61, 62 
Fluoroscopy, midcarpal arthrography under, in localized 
medial triquetral-hamate instability, 87, 88 
Fluoroscopy unit, standard C-arm, in percutaneous 
fixation of scaphoid, 567 
Forearm, biomechanical features of, 97-98 
bones of, 111, 112, 113 
soft abutment in pronation, 117, 118 
interosseous membrane of, anatomic arrangement of, 
98-99 
biomechanics of, 99-102, 103 
longitudinal stability of, alteration in radial head frac- 
tures, 98 
case illustrating, 104, 105 
anatomy and biomechanics of interosseous mem- 
brane and, 97-110 
in rheumatoid arthritis, 104-106 
research work in, 98-102 
pronation and supination of, biomechanics of, 111-122 
motor muscles of, 118, 119 
troubles of, 118-122 
usefulness of, 111, 112 
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rotational movements of, 97 
stresses acting on, 97-98 
wrist, and hand, open injuries of, 343-344 
Forearm prosthesis, esthetic, 492, 494 
Fracture(s), of radial head, alteration of longitudinal 
stability of forearm in, 98 
of radius, 118, 119 
of scaphoid. See Scaphoid, fracture(s) of. 
of ulna, 118, 119 
Fusion, and capsulodesis, of metacarpophalangeal joint, 
role and implementation of, 255-260 


Galeazzi’s fracture, 118, 119 

Gamekeeper’s deformity, 279 

Glucocorticoids, in rheumatoid arthritis, 335-336 
Glucosamine sulfate, in osteoarthritis, 325—326 


Haine’s anterior oblique ligament, 14 

Hamate, 5-8 

Hand transplantation. See Transplantation, hand. 

Healing, delayed, in revision amputation, 468 

Hematoma arthroplasty, trapeziectomy and, treatment 
of arthritis of trapeziometacarpal joint with, 
237-243 

Heparinized saline, to preserve tissues, 399 

Herbert-Whipple jig, for scaphoid fixation, 579-580 

Herbert-Whipple screw, for scaphoid fixation, 580, 581 

Hook nail deformity, 469 

Hyaline cartilage, from arthritic trapeziometacarpal 
joint, biochemical analysis of, 182 

Hyaluronidase, in osteoarthritis, 325 

Hydroxychloroquine, in rheumatoid arthritis, 329 

sulfasalazine and methotrexate, in rheumatoid arthri- 
tis, 332 

Hyperbaric oxygen, for limb storage, 400 

Hypersensitivity, following revision amputation, 
469-470 


[/R-induced arterial insufficiency, intervention 
approaches against, in reconstructive surgery, 
357-369 

Ichtyostega, 111, 113 

Immunosuppression, for hand transplantation, 505, 
508-509, 510 

Infliximab, in rheumatoid arthritis, 334-335 

Injuries, open. See Open injuries. 

Intermetacarpal ligament, 154-156, 161, 172 

Interosseous membrane, anatomic arrangement of, 
98-99 

anatomy and biomechanics of, and longitudinal stabil- 
ity of forearm, 97-110 
as flexible hinge, 116, 117 
biomechanics of, 99-102, 103 
Interphalangeal joint, 169-170 
dysfunction of, in tendon rupture, treatment of, 286— 
287, 288 
fusion of, in rheumatoid deformity, 287, 288 
Intrinsic-minus hand, 475 
prevention of, 475-476 
Ischemic preconditioning, for replantation, 400 


Joint fusion, of interphalangeal joint, in rheumatoid 
deformity, 287, 288 
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Joint fusion (Continued) 
of metacarpophalangeal joint, in rheumatoid defor- 
mity, 283, 288 
Joints. See specific joints. 


Kapandji-Sauvé III procedure, 121 

Kaplan’s beak ligament, 14 

Kaplan’s dorsal ligament, 14 

Kirk Watson procedure, 121 

Kirschner-wire fixation, and cancellous bone graft, in 
scaphoid nonunions, 625-629 

Kite flap, 133-134, 135 


Leflunomide, in rheumatoid arthritis, 332-333 
Ligament(s), dorsal intercarpal. See Dorsal intercarpal 
ligament. 
dorsal radiocarpal. See Dorsal radiocarpal ligament. 
intracarpal, early descriptions of, 77 
lunotriquetral interosseous, 71 
of trapezium and trapeziometacarpal joint, 151-164 
radiodorsal, 14 
radioscapholunate, 77, 78 
radiovolar, 14 
scapholunate. See Scapholunate ligament. 
ulnovolar complex, 14 
Limb, storage of, hyperbaric oxygen for, 400 
upper, amputations of, categories of, 396 
major replantation in, 395-410 
Lumbrical-plus deformity, following revision 
amputation, 470 
Lunate(s), 5, 6-7, 8-9 
Lunotriquetral ligament, interosseous, 71 


Magnetic resonance imaging, of scaphoid, 717-721 
Mangled extremity severity score, 382-383 
Mechanoreceptors, of human hand, 482-483 
Meissner’s corpuscles, 482 
Membrane, interosseous, anatomic arrangement of, 
98-99 
anatomy and biomechanics of, and longitudinal 
stability of forearm, 97-110 
as flexible hinge, 116, 117 
biomechanics of, 99-102, 103 
Metacarpal(s), fourth, 1, 2, 4 
of thumb, 164 
of trapezium, 164 
Metacarpal base compression test, 189 
Metacarpal/capitate articulation, 1, 3 
Metacarpophalangeal joint, 169 
arthrodesis of, in rheumatoid deformity, 283-286 
arthroplasty of, in rheumatoid deformity, 283 
fusion and capsulodesis of, physical examination for, 
256 
role and implementation of, 255-260 
fusion of, in rheumatoid deformity, 283, 288 
hyperextension between 0° and 10°, 256 
hyperextension between 10° and 20°, 257 
hyperextension between 20° and 40°, 257-258 
hyperextension greater than 40°, 259, 260 
hyperextension of thumb, in degenerative subluxation 
of trapeziometacarpal joint, 181 
implant arthroplasty of, 271-273 
background of, 271-272 
indications for, 272 


operative technique for, 272-273 
rehabilitation following, 273 
in rheumatoid thumb, 282-286 
of thumb. See Thumb, metacarpophalangeal joint of. 
treatment alternatives for, 260 
Methotrexate, and cyclosporine, in rheumatoid arthritis, 
332 
in rheumatoid arthritis, 331-332 
sulfasalazine and hydroxychloroquine, in rheumatoid 
arthritis, 332 
Microcirculation, response to prolonged ischemia and 
reperfusion, in denervated skeletal muscle, 358-360 
Microsurgical treatments, acute, management of, 
amputations in upper extremity and, 343-512 
Microvascular reconstruction, primary and secondary, of 
upper extremity, 447-455 
Midcarpal instability, 88 
Midcarpal joint, 5, 7 
Midcarpal plica, 6, 8 
Milch procedure, 120-121 
Moberg’s flap, 133, 134 
for thumb reconstruction, 466, 467 
Monocular microscope, 395 
Monteggia’s fracture, 118, 119 
Moore-Darrach procedure, 121, 122 
Motion, free, conditions of, 113, 114 
pronation-supination, range of, 116, 117 
Muscle(s), motor, of pronation-supination, 118, 119 
skeletal, denervated, prolonged ischemia and reperfu- 
sion in, microcirculatory response to, 358-360 
thenar, in thumb replantation, following avulsion am- 
putation, 434 
Muscle forces, of thumb, strength of, 24 
transarticular, of thumb, measurement of, 23-24 


Nails, problems of, in revision amputation, 469 
Navicular. See Scaphoid. 
Nerve graft, for thumb replantation, following avulsion 
amputation, 437 
Nerves, repair of, in digital replantation, 423 
stimulation of, prosthesis and, 485 
Neuroma, formation of, in revision amputation, 469 
Neurovascular advancement flap, triangular, 464 
Neurovascular Tranquilli-Leali flap, 463 
No-reflow phenomenon, controlled reperfusion and, 363 
deoxygenated blood and, 363-364 
endothelium physiology and, 360-361 
free radical scavengers and, 363 
intermittent reperfusion and, 364 
ischemic preconditioning and, 364-367 
mechanism of, 360-367 
reperfusion-induced endothelial dysfunction and, 
361-363 
versus arterial insufficiency, 358-360 
Nonsteroidal anti-inflammatory drugs, in rheumatoid 
arthritis and osteoarthritis, 322—323 


O’Brien’s flap, 133 

Open injuries, of hand, discussion of, 346-347 
prevention of, 349 
socioeconomic consequences of, 348 

of hand, wrist, and forearm, 343-344 

materials and methods for management of, 343-344 
results of, 344-346 

Organ preservation solutions, 399 











Os naviculare. See Scaphoid. 
Osteoarthritis, and rheumatoid arthritis. See Rheumatoid 
arthritis, and osteoarthritis. 
early, tenotomy of accessory tendons in, 13-43 
following scaphoid nonunion and malunion, 631 
of scaphotrapeziotrapezoid joint. See Scaphotrapeziotra- 
pezoid joint, osteoarthritis of. 
of trapeziometacarpal joint, 13-43, 255, 256 
causes and pathogenesis of, 24, 25 
classification of, 30-31, 33-36, 37 
clinical material on, 37-40 
discussion of, 40-41 
operative procedure in, 37-40 
results of, 41-42 
specific treatments for, 325-326 
Osteotomy, corrective, for scaphoid malunion, 641-643 
Otological operating microscope, 395 


Pacini’s corpuscles, 482 
Pain, in revision amputation, 469 
Palm, digits and, revascularization of, 411-417 
Palmar arch, deep, arteries supplied by, 139 
radial branches of, anatomy of, 139-146 
arterial replacement of, 140-141 
superficial, ulnar artery and, 139 
Partial hand prosthesis, glove-type, 492, 493 
Periostitis, sesamoid, 291, 293, 294 
Phalanx, distal, classification of injuries of, 415 
replantation of, 414-416 
operative procedures in, 415 
results of, 415-416 
middle, revision amputation of, 466 
proximal, revision amputation of, 466 
Pharmacologic agents, for replantation, 400-401 
Pharmacologic treatment, in rheumatoid arthritis and 
osteoarthritis, current concepts regarding, 321-338 
Posterior oblique ligament, 159, 160, 161, 162, 172 
Pronation-supination motion, range of, 116, 117 
Prosthesis(es), acceptance of, factors influencing, 481 
cosmetic, 481 
digital, use of, factors attributable to low attrition of, 
498-499 
esthetic, impact on amputee rehabilitation, 496-497, 
498 
in minor and major upper limb amputations, 490- 
499 
long-term use of, 495-496 
materials and methods for, 491-495 
rehabilitative value and long-term use of, 494-495 
results of, 495-497 
role in rehabilitation of upper limb amputees, 490- 
491 
utilization rate of, 490, 491 
finger, custom-moulded, 492, 493 
forearm, esthetic, 492, 494 
goal of, to mimic human hand, 482 
neurally controlled myoelectric, 481, 482 
partial hand, glove-type, 492, 493 
reasons for not using, 496, 497 
rejection of, following devascularizing injuries of up- 
per extremity, 375 
sensors for, 484-485 
sensory feedback in, current strategies for, 483, 484 
sensory substitution in, developmental perspective 
on, 483-486 
stimulation of alternative skin and, 486 
stimulation of bone and, 485-486 
stimulation of nerves and, 485 
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stimulation of skin and, 485 
thought-controlled myoelectric, 481 
with dynamic function, 481 
Prosthetics, sensory substitution in, 481-488 
Pulp heterodigital island flap, 133 


Quadrigia effect, following revision amputation, 470 


Radial collateral artery, 124, 127 
Radial forearm flap, in upper extremity reconstruction, 
448 
Radial head, fractures of, alteration of longitudinal 
stability of forearm in, 98 
Radiodorsal ligament, 14 
Radiographs, for assessment of corrective osteotomy for 
scaphoid malunion, 641-643 
in assessment of disease of trapeziometacarpal joint, 
316 
of scaphoid, 601 
of thumb sesamoids, 299 
routine, of scaphoid, 704-709, 710-716 
stress, in localized medial triquetral-hamate instabil- 
ity, 86-87 
Radioscapholunate, fusion of, painful scaphoid- 
trapezium-trapezoid joint after, 693-694 
Radioscapholunate ligament, 77, 78 
Radioulnar joint, distal, dislocation of, causes of, 119, 
120 
treatment of, 119-122 
prosthesis for, 122 
stability of, 114-116 
proximal, stability of, 113, 114 
Radiovolar ligament, 14 
Radius, and ulna, coaptation between, 116-117 
fracture of, 118, 119 
rotation of, around ulna, 111-113, 114 
Ray amputation, 467-468 
Rehabilitation, brace and, after replantation and 
revascularization, 473-480 
Reiter’s syndrome, 291, 293, 294 
Reperfusion, intermittent, no-reflow phenomenon and, 
364 
Reperfusion injury, 357 
Replantation, artificial blood for, 400 
decision for, decision-making theory and, 351 
patient participation in, 351-355 
evidence-informed, 351 
irrational decision making and, 354-355 
limitations of, 353-354 
moral obligation for, 352 
negative right and, 352 
positive benefits from, 352-353 
positive right and, 352 
digital, arterial anastomosis in, 423-425 
bone fixation for, 421 
bone shortening for, 421 
complications of, 426 
debridement for, 420-421 
including fingertip and ring avulsion, 419-431 
maintenance of flow in, 425 
nerve repair in, 423-425 
postoperative care in, 425-426 
principles of, 419-420 
rehabilitation following, 425-426 
salvage and re-exploration for, 426 
skin closure in, 425 
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Replantation (Continued) 
technique of, 420-425 
tendon repairs in, 421-422 
tourniquet in, 420 
venous anastomosis in, 422-423 
distal, definition of, 428 
of fingertip, 428-430 
heparinized blood for, 400 
history of, 395 
injuries of upper extremity requiring, 344, 345-346 
ischemic preconditioning for, 400 
major upper limb, 395-410 
age factors influencing, 398 
associated comorbidities influencing, 398 
associated injuries influencing, 398 
case examples for, 406—408 
condition of wound influencing, 397 
cooling for, 399 
development of instruments for, 395-396 
functional outcome of, 403, 404, 406 
guidelines for, 399 
in bilateral amputations, 397-398 
in multiple level amputation, 397 
indications for, 396-399 
ischemic time influencing, 397 
ischemic tolerance for, enhancement of, 399-401 
level of injury influencing, 396-397 
mechanism of injury influencing, 397 
order of, 401-402 
patient desire influencing, 398-399 
patient occupation and hobbies influencing, 399 
patient psychosocial make-up influencing, 398 
physiologic washout solutions for, 399 
postoperative management in, 402-403 
review of cases of, 403-408 
of distal phalanx, 414416 
of thumb, following avulsion amputation, 433-445 
of upper extremity amputations, demographics of, 
347-348 
injury level and, 348 
pharmacologic agents for, 400-401 
postoperative treatment protocol following, 476-479 
revascularization and, brace and rehabilitation after, 
473-480 
standard indications for, 351 
transmetacarpal, 474 
Revascularization, and replantation, brace and 
rehabilitation after, 473-480 
of digits and palm, 411-417 
Rheumatoid arthritis, and osteoarthritis, acetaminophen 
in, 322 
analgesics in, 322-324 
background of, 321-322 
intra-articular corticosteroid injections in, 324-325 
nonsteroidal anti-inflammatory drugs in, 322-323 
pharmacologic treatment of, current concepts 
regarding, 321-338 
treatment of, 322 
causes of, 326 
disease-modifying antirheumatic drugs in, 329-332 
philosophy of treatment of, 328, 329 
specific treatments for, 326-329 
treatment goals in, 326-328 
Rheumatoid thumb. See Thumb, rheumatoid. 
Ring avulsion injury(ies), 411-414 
and fingertip avulsion, digital replantation in, 419-431 
classification of, 412, 426-427 
management guidelines in, 413-414 
mechanisms of, 412-413 
microvascular reconstruction of, 413-414 


skin necrosis in, management of, 427-428 
treatment of, 413 
vascular injury in, management of, 427 
Ringer’s lactate, to preserve tissues, 399 
Rofecoxib, in rheumatoid arthritis and osteoarthritis, 
323, 324, 325 


Scaphoid, anatomy of, 525-532, 533-534, 576 
and vascularity of, 568 
articular anatomy of, 526, 527 
as prone to injury, 525 
biomechanics of, 576 
blood supply of, 601-602 
bone scintigraphy of, 709-713 
computed tomography of, 713-717, 718-719 
DISI deformity of, 537-538, 539 
displaced fractures of, percutaneous fixation of, 557- 
559 
distal, excision of, to treat scaphoid-trapezium-trape- 
zoid degenerative arthritis, 691-693 
distal fragment of, displacement of, with forearm rota- 
tion, 548 
distal pole of, 530 
fractures of, cast treatment of, 541-542 
classification of, 542 
dorsal percutaneous fixation of, techniques for, 554— 
554 
fracture(s) of, 515-721 
acute, closed repair of, disadvantages of, 590 
open volar repair of, 589-599 
advantages of, 589 
contraindications to, 595-596 
disadvantage of, 589 
indications for, 595 
results of, 598 
arthroscopy in fixation of, 571, 575-588 
advantages of, 575-576 
indications for, 576 i 
surgical indications for, 576-577 
surgical techniques for, 577-587 
assessment of union of, 549--550 
biomechanical implications of, 536-538 
care of, evolution of, 570-572 
goal of, 567-568 
open techniques in, 570 
carpal instability in, 537-538 
cast immobilization of, 575 
cast treatment of, compliance with, 550 
causes of, 601 
central screw placement in, stable internal fixation 
with, 616-617, 618 
classification of, 544, 545 
closed cast treatment of, 541-552 
indications for, 541-546 
compression screws and, 569 
duration of immobilization in, 549-550 
effects on biomechanics of wrist, 533-540 
electrical and ultrasound stimulation for, 697-701 
evaluation of degree of collapse in, 612, 613 
forces displacing, 568 
general concerns in, 515 
healed, determination of, 575 
healing, imaging of, 703, 704 
history taking in, 703 
humpback deformity in, failure to correct, 613-615, 
616 
in athlete, 550 
incidence of, mechanism of, and natural history of, 
515-524 








location of, 515, 516 
mechanisms of, 515-517, 575 
natural history of fracture in, 517-518 
nonunion of. See Scaphoid, nonunion(s) of. 
open repair of, risks of, 570 
open volar repair of, surgical technique for, 596-598 
patterns of, 612 
repair using Acutrak screw, 554, 560-561, 563, 571- 
572, 578, 603, 604 
treatment of, 601 
union of, screw position and, 569 
united, natural history of, 518-521 
volar screw placement in, adequate exposure for, 
616 
humpback deformity of, 537 
imaging of, algorithm for, 703-704 
methods of, 703-721, 706 
patient positioning for, 704, 705, 706 
interosseous ligament and, 533 
kinematics of, 531, 534-535 
kinetics of, 538 
ligamentous attachments of, 527-528 
magnetic resonance imaging of, 717-721 
malunion of. See also Scaphoid, nonunion(s) of, and mal- 
union of. 
corrective osteotomy for, 641-643 
radiographic assessment of, 642-643 
results of, 643-645 
surgical technique for, 642, 643 
mechanics of, 530-531 
middle third of, fractures of, cast treatment of, 542- 
546 
muscle/tendon/tendon sheath anatomy of, 528-529 
nonunion(s) of, 537, 611-624, 625-629 
and malunion of, 631-646 
anterior wedge grafting in, postoperative manage- 
ment in, 640-641 
preoperative planning for, 636-639 
surgical technique for, 637-640 
deformity in, historical evolution and assessment 
of, 632-636 
impaired wrist function following, 631 
osteoarthritis following, 631 
surgical indications in, 631-632 
arthroscopic evaluation and treatment of, 655-662 
disabilities following, 659-660 
follow-up data in, 659 
materials and methods for, 656 
patients for, 656, 657 
radiographic data for, 656 
surgical technique for, 656-659 
cancellous bone graft and Kirschner-wire fixation 
in, 625-629 
discussion of, 628 
results of, 628 
technique of, 625-628 
distal fragment of, excision of, 690-691, 692 
intercarpal fusion for, 671-686 
four-bone, functional outcome after, 675-686 
kinematic alterations, clinical implications, and ra- 
tionale for, 671-674 
surgical technique for, 674-675 
natural history of, 521-523 
pitfalls to avoid in, 611-617 
proximal row carpectomy in, 663-669 
applications of, 664, 667, 668-669 
as motion-sparing salvage procedure, 667 
results of, 666-667 
surgical technique for, 664-665 
treatment of, 612 
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vascularized bone graft for repair of, 647-653 
results of, 652 
normal kinetics of, 535-536 
osseous anatomy of, 525-527 
palpable anatomy of, 529-530 
partial excision of, 687-695 
history of, 687 
indications for, 689-694 
mechanical consequences of, 688-689 
percutaneous fixation of, arthroscopy for, 559, 560 
confirmation of technique of, 561 
dorsal, clinical results of, 572 
dorsal guidewire placement for, 557 
dorsal implantation of screw for, 560-561, 562 
equipment failure in, 567 
failed screw fixation in, revision of, 567 
in delayed and fibrous scaphoid union, 565 
in extremely small proximal pole fractures, 565-567 
percutaneous bone graft in, 565 
postoperative care following, 561 
scaphoid healing following, 561, 563 
screw length for, 559, 561 
screw penetration and oversize screws for, 564-565, 
566-567 
set-up, scaphoid imaging and fracture evaluation 
for, 555, 556 
soft tissue and cartilage injuries associated with, 
564 
standard C-arm fluoroscopy unit in, 567 
successful fracture union and return to function fol- 
lowing, 567-570 
technique for, 554-567 
volar, implantation of screw for, 561, 563 
with Acutrak screw, 571-572 
proximal and waist fractures of, background of, 553- 
554 
introduction to, 553 
percutaneous fixation of, 553-574 
proximal pole of, 529-530 
dorsal open repair of, 617-623 
fracture(s) of, 689-690 
cast treatment of, 546 
dorsal open repair of, 601-610, 607-609 
bone grafting in, 603, 621-623 
complications of, 606-607 
guidelines for, 605-606 
postoperative care in, 603-605 
technique for, 602-603, 604-605, 619-621 
indications for surgery in, 602 
nonunion of, 606-607 
ununited osteochondral fracture of, excision of, 
689-690, 691 
radiocarpal ligaments and, 533-534 
radiographs of, 601 
routine radiography of, 704-709, 710-716 
surgical approach(es) to, combined, 593 
dorsal, 592 
extended volar, 594 
lateral, 593 
percutaneous, 594, 595 
volar, 591-593 
tomography of, 709 
vascular anatomy of, 529 
waist of, 530 
with interfacet ridge, 7, 9 
Scaphoid nonunion advanced collapse, 536, 655, 663 
Scaphoid-trapezium-trapezoid joint, painful, after 
radioscapholunate fusion, 693-694 
Scaphoidectomy. See Scaphoid, partial excision of. 
Scapholunate dissociation, dorsal intercarpal ligament 
for repair in, 71, 72, 73 
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apholunate interosseous ligament disruption, 536 
apholunate ligament, anatomy and histology of, 77-81 
dorsal/ posterior part of, anatomy of, 78-79 

histologic description of, 79 

histology of, 78 

interosseous, 71, 74 

palmar/anterior part of, anatomy of, 80 

histologic description of, 80 

proximal/intermediary part of, anatomy of, 79-80 

histologic description of, 80 
three parts of, 78 
Scaphotrapezial ligament, radial, 155, 161, 163 
volar, 155, 164 
Scaphotrapeziotrapezoid joint, osteoarthritis of, 
arthrodesis in, 307-309 
complications of, 311, 312 
surgical results of, 310-311 
diagnosis of, 303-304 
distal scaphoid resection in, 309-310 
complications of, 312-313 
surgical results of, 311 
patient presentation in, 303-304 
surgical treatment of, 303-314 
treatment of, conservative, 305-306 
operative, 306-310 
radiographic evaluation of, 304-305 

Scapular/parascapular flap, in upper extremity 
reconstruction, 448 

Screws, Acutrak. See Acutrak screw. 

compression, scaphoid fracture and, 569 
Herbert-Whipple, for scaphoid fixation, 580, 581 

Sensors, for prostheses, 484-485 

Sensory feedback, in prostheses, current strategies for, 
483, 484 

Sensory functions, of human hand, 482 

Sensory substitution, in prostheses, developmental 
perspective on, 483-486 

in prosthetics, 481-488 
Sesamoids, thumb, anatomy of, 291, 292 
arthritis of, 291-296 
treatment of, 300 
disorders of, 291-301 
clinical examination in, 297-299 
diagnostic imaging in, 299 
fractures of, 296 
treatment of, 299 
hyperextension injuries of, 297, 298 
mechanical dysfunction of, 296-297 
subluxations and dislocations of, treatment of, 
299-300 

Silastic and metallic implant arthroplasty, in arthritis of 
trapeziometacarpal joint. See Trapeziometacarpal 
joint, arthritis of, treatment of. 

Skeletal muscle, denervated, prolonged ischemia and 
reperfusion in, microcirculatory response to, 
358-360 

Skin, degloved, of hand, salvage of, 416 

stimulation of, prosthesis and, 485, 486 

Skin closure, in digital replantation, 425 

Skin coverage, in thumb replantation, following 
avulsion amputation, 437-438 

Skin flaps, reconstruction, in revision amputation, 
462-465 

regional, to thumb, 132 
specific to thumb, 133-134, 135, 136 

Skin grafts, in revision amputation, 462 

Splint(s), after replantation and revascularization, 474 

anti-claw, after replantation and revascularization, 
478-479 

dynamic crane extension outrigger, 476-478 


Sc 
Sc 


dynamic wrist extension, 479 

Step advancement flap, 464, 465 

Stress radiographs, in localized medial triquetral- 

hamate instability, 86-87 

Sulfasalazine, in rheumatoid arthritis, 329-33 

methotrexate and hydroxychloroquine, in rheumatoid 
arthritis, 332 

Superficial anterior oblique ligament, 153-156 

Surgical anatomy, advances in, 1-146 

Swan-neck deformity, 279, 286-287 


Tarsal navicular, 525 
Tendons, accessory, tenotomy of, in early osteoarthritis, 
13--43 
in thumb replantation, following avulsion amputa- 
tion, 434 
repair of, in digital replantation, 421-422 
Tenosynovitis, of thumb, 275-276 
Thumb, anatomy of, 123-138 
arteries of, anatomic layout of, and clinical applica- 
tions of, 131-134 
in microsurgical procedures, 13 
arthritis of, 151-338 
capsular-ligamentous apparatus of, 45-46, 47 
dorsal aspect of, arteries of, 129-131 
immobilization of, in scaphoid fracture, 547 
joints of. See specific joints. 
kinematics of, and relevance to function, 169-174 
metacarpal of, 164 
metacarpophalangeal joint of, anatomy of, 45-46 
coupling of, nucleus of, 46-47, 50 
instabilities of, anatomic study of, 52-56 
materials and methods for study of, 50-56 
method of diagnosis of, 45-60 
radiologic study of, 50-52 
mechanisms of injury to, reproduction of, 53-56, 57 
muscular apparatus of, 46-47, 48, 49, 50 
patterns of injury to, 57-58 
stabilization of, anatomic elements in, 52 
muscle forces of, strength of, 24 
transarticular, measurement of, 23-24 
musculotendinous forces on, 169, 170 
nail matrix of, arcade of, 131 
palmar aspect of, arteries of, 123-129 
locations in different segments, 126-129 
variations of origin of, 124-126 
variations of size of, 126, 128 
variations of transit of, 126, 127 
dissection of, 123, 124, 125 
reconstruction of, following revision amputation, 466- 
468 
regional skin flaps to, 132 
repetitive use of, trapeziometacarpal joint and, 31-33 
replantation of, following avulsion amputation, 433- 
445 
alternatives to, 438-439 
blood vessels and, 434-437 
bone and joint in, 434 
discussion of, 442-444 
method of, 434-441 
nerve graft for, 437 
results of, 441-442 
secondary procedures following, 439-441 
skin coverage in, 437-438 
tendons in, 434 
thenar muscles and, 434 
rheumatoid, classification of deformity of, 278-279, 
280-281, 282, 284, 286-287 











surgical treatment of, 275-289 
metacarpophalangeal joint in, 282-286 
reconstructive, 280-281, 282 

tendon involvement in, 275-278 

sesamoids of. See Sesamoids, thumb. 
skin flaps specific to, 133-134, 135, 136 
subtendinous arcade of, 131, 133 
tenosynovitis of, 275-276 
vascularization of, 123-138 
Tomography, of scaphoid, 709 
Tourniquet, in digital replantation, 420 
Transmetacarpal replantation, 474 
Transplantation, hand, 501-512 

case report of, 502-509 

functional assessment following, 511 

history of, 501 

immunosuppression for, 505, 508-509, 510 

informed consent for, 502 

operative data on, 504 

preoperative evaluation for, 502-509 

preoperative preparation for, 503 

rejection episodes in, 504-505, 508 

symposia concerning, 501 

Trapeziectomy, and hematoma arthroplasty, treatment of 

arthritis of trapeziometacarpal joint with, 237-243 

Trapezio-capitate ligament, 155, 164 
Trapezio-lII metacarpal ligament, 155, 163 
Trapeziometacarpal joint, 170-174 
anatomy of, 13-14 
arthritic, biochemical analysis of hyaline cartilage 
from, 182 
arthritis of, 223-236 
background of, 223-224 
biomechanical cadaver study in, 231-236 
surgery in, clinical results of, 230 
complications of, 249 
indications for, 237-238 
results of, 230-231 
technique of, 224-230 
trapeziectomy in, alone, results after, 240, 241 
operative technique for, 238-240 
treatment of, with silastic and metallic implant 
arthroplasty, 245-253 
indications for, 246 
pitfalls and complications of, 249-251 
technical principles and implants for, 247—249 
technology and biomaterials for, 247 
with trapeziectomy and hematoma arthroplasty, 
237-243 
discussion of, 240-242 
treatment options in, 261 
treatment with arthrodesis, 261-270 
complications of, 265-269 
expected outcome of, 265, 268 
indications for, 261-262 
surgical approach for, 262-264 
types of fixation in, 264-265, 266-267 
arthroscopy of, 153 
articular surfaces of, 13-14 
forming two joints, 22-23 
as double ginglymus, 13 
as saddle joint, 13-14, 15, 16 
biomechanics of, 14-24 
clinical assessment of, 185-195 
clinical disease of, pathomechanics manifest as, 176— 
177 

degenerative subluxation of, metacarpophalangeal 
joint hyperextension of thumb in, 181 

disease of, arthroscopic debridement and capsular 











316 








shrinkage in, indications and contraindication for, 
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technique of, 316-319 
diagnosis of, for treatment planning, 315-316 
differential diagnosis of, 189-190 
Eaton stage I, hypermobility of, causes and presen- 
tation of, 197-199 
ligament reconstruction in, clinical outcome of, 
200 
rationale for, and technique of, 199-200 
thumb metacarpal extension osteotomy in, clini- 
cal outcome of, 203-204 
scientific basis of, 200-201 
surgical technique of, 201-203 
treatment of, 197-205 
evaluation and treatment of, arthroscopy for, 315- 
319 
nonoperative treatment of, 316 
physical signs of, 188-189 
radiographic evaluation in, 189, 316 
staging of severity of, 185-187 
symptoms of, 187, 188 
treatment of, conservative, 190-191 
surgical, by stage, 191-193 
diseased articular surfaces of, 178, 179 
disorders of, 37 
first metacarpal and articular contact areas of, 16-23 
combined rotary movements of, 20-23 
simple angular movements of, 20 
functional anatomy of, 177-178, 179 
functional impairment of, 175 
in osteoarthritic disease, 179-180, 182 
in rheumatoid thumb, treatment of, 286-287 
ligamentous restraint of, 165, 166 
ligaments of, 14, 17 
osteoarthritis of, 13-43, 255, 256 
causes and pathogenesis of, 24, 2 
classification of, 30-31, 33-36, 37 
clinical material on, 36-37 
discussion of, 40-41 
operative procedure in, 37-40 
results of, 41-42 
overloading of, 24-33 
painful instability of, 175-176 
pathomechanics of, 175-184 
repetitive use of thumb and, 31-33 
trapezium and, 20, 21, 22 
functional ligamentous anatomy of, 151-168 


U1 


Trapezium, and trapeziometacarpal joint, 20, 21, 22 


functional ligamentous anatomy of, 151-168 
metacarpal of, 164 


Triangular advancement flaps, homodigital, 462-464 
Triquetral-hamate instability, differential diagnosis of, 


87-88 
localized medial, 83-96 
clinical picture of, 86 
magnetic resonance imaging in, 87, 88 
midcarpal arthrography under fluoroscopy in, 87, 
88 
physical findings in, 86 
stress radiographs in, 86-87 
pathophysiology of, 88-89 
postoperative care in, 90 
reconstruction-augmentation technique in, 89-90, 
92-93 
treatment of, 89-90, 92-93 
results of, 90, 91, 94 


Triquetral-hamate ligament, impaction of, 87-88 


medial, anatomy of, 83-86 


Triquetral peri-lesional ring, 94, 95 
Triscaphe arthritis. See Scaphotrapeziotrapezoid joint, 


osteoarthritis of. 
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Ulna, and radius, coaptation between, 116-117 
fracture of, 118, 119 
rotation of radius around, 111-113, 114 
Ulnar collateral artery, 125-126 
Ulnar collateral ligament, 154, 161, 172 
Ulnovolar complex ligament, 14 
Ultrasound, therapeutic, current status of, 700 
electrical stimulation and, for scaphoid fractures, 
697-701 
history of, 699 
mechanism of action of, 699 
methods for, and results of, 699-700 
Upper extremity, amputations in, and management of 
acute microsurgical treatments, 343-512 
minor and major, esthetic prostheses in, 490-499 
devascularizing injuries (major) of, treatment of, 371- 
393 
injuries of, requiring replantation or revascularization, 
344, 345-346 
microvascular reconstruction of, clinical applications 
of, 449, 450-453 
common free flaps in, 448-449 
definitions in, 447-448 
discussion of, 449-454 
primary and secondary, 447-455 


Venous anastomosis, in digital replantation, 422-423 
Viscosupplementation products, in osteoarthritis, 326 
Volar trapezio-II metacarpal ligament, 155, 163 
Volar trapeziotrapezoid ligament, 155, 163 
VY advancement flap, neurovascular, 463 

volar, 463 


VY flap, laterally based, 463 


Wrist, arthrography of, 713 
biomechanics of, effects of scaphoid fractures on, 533- 
540 
bones of, movements of, 77 
dorsal intercarpal ligament of, anatomy of, 65 
classification of, 67, 70 
function of, 67-69, 70, 71 
types of, 67, 71 
dorsal ligaments of, 65-75 
mechanical properties of, 69-71 
dorsal radiocarpal ligament of, anatomy of, 65-66, 67, 
68 
classification of, 65-66, 68 
function of, 66-67 
types of, 65, 67 
flexor retinaculum of. See Flexor retinaculum. 
hand, and forearm, open injuries of, 343-344 
immobilization of, cast material for, 546-547 
in fractured scaphoid, 546-547 
position of, in fractured scaphoid, 547 
restriction of activity and, 549 
impaired function of, following scaphoid nonunion 
and malunion, 631 
skeletal anatomy of, advances in, 1-11 
Wrist extension splint, dynamic, 479 
“Wrist joint,” 1 
proximal, plica within, 9, 10 


Zancolli procedure, 121 
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